(19) ta^*aWFjT*ltlsii 
mmmmm 

(43) S^^BBB 
2002 3 ^ 28 B (28.03.2002) 




PCX 



iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiy^^ 

(10) Hl^^kl^BBS-^ 
WO 02/24647 Al 



(51) mm^tf^'Am': cotd 207/26, 

A6IK 31/4015, A61P 43/00, 37/06, 11/06, 3/14, 25/00, 
11/00, 1/16, 13/12, 9/12, 9/10, 29/00, 31/04, 7/00, 1/04, 
1/02, 25/20, 7/02, 21/00, 29/00, A61K 47/40 



(21) mmamm^: 

(22) HISgliSjlB: 

(25) lllKaiJSG)mi§: 

(26) m^yj^mcDwrn: 

(30) ffi5fe^tx--$i: 
!t#Sl2000-286696 



PCT/JPOl/08176 
2001 ^9 ^20 H (20.09.2001) 

2000 ^9^210 (21.09.2000) JP 



(71) mnA r*ii^i^<^T(Df&:^iifzoivr;: /Mf 

^B°pX|g<*5t#a (ONO PHARMACEUTICAL CO., 
LTD.) [JP/JP]; =r 541-8526 XIEJSXIRrli **E5H^fflT 
2TB 1»5-^ Osaka (JP), 

(72) ^0J#; fccfct; 

(75) ^^%/tjBMA r*ll 1^ ^ I'^'C CO^;: ^LiJ 
M (MARUYAMA, Tohru) [JP/JP]. /J^ # 
g (KOBAYASHI, Kaoru) [JP/JP]. A UJ H ^ 
(MARUYAMA, Takayuki) [JP/JP]; T 618-8585 X 



KJffHSfflS*fflT^#3T g ISI^ /Mf^p^pXHtt 
iCi^a *«iai«g^iff^fi!Tl*l Osaka (JP). 

(74) iXmX: #il± :^^IPi^(OHIE, Kunihisa) ; =f 103- 
0013 m:Sf|5 *|E B A?^fflT2T g 2S6-^ « □ H 
2 e;U7|Jg A^tli^ ^^Rfr Tokyo (JP). 

(81) fl^H (Ml^): AE, AG, AL, AM, AT, AU, AZ, BA, BB, 
EG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, CZ, DE, DK; 
DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, GM, HR, HU, 
ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK, LR, LS, 
LT, LU, LV, MA, MD, MG, MK, MN, MW, MX, MZ, NO, 
NZ, PH, PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, TJ, TM, 
TR, TT, TZ, UA, UG, US, UZ, VN, YU, ZA, ZW. 

(84) i^'^m (iKit): ARIPO ttlt (GH, GM, KE, LS, MW, 
MZ, SD, SL, SZ, TZ, UG, ZW), ZL— ^ i/Tttl^ (AM, 
AZ, BY, KG, KZ, MD, RU, TJ, TM), B — ny/i'\^=^ 
(AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, IT, 
LU, MC, NL, PT, SE, TR), OAPI tSft (BF, BJ, CF, CG, 
CI, CM, GA, GN, GQ, GW, ML, MR, NE, SN, TD, TG). 

— mmm^^^m 



^= (54) Title: EP4 RECEPTOR AGONISTS CONTAINING 8-AZAPROSTAGLANDTN DERIVATIVES AS THE ACTIVE INGRE- 
= DIENT 

= {54) ^BM<D^m>: 8-Tif::^PX^>f5>i^>Ii»*^*S!]JS^3^i: Lr^*^^EP4SS»f^«l3B 



COR^ 



(I) 



O 



(57) Abstract: EP^4 ?receptor agonists containing as the 
active ingredient 8-azaprostaglandin derivatives represented 
by the following general formula (I) wherein each symbol has 
the meaning as defined in the description. The compounds 
represented by the general formula (I) are useful as preventives 
and/or remedies for immune diseases, asthma, diseases in 
association with decrease in bone mass, nerve cell death, 
pulmonary injury, pulmonary fibrosis, pulmonary emphysema, 
bronchitis, chronic obstructive respiratory diseases, liver 
injury, acute hepatitis, nephritis, renal failure, hypertension, 
myocardial ischemia, systemic inflammatoiy syndrome, sepsis, hemophagous syndrome, macrophage activation syndrome. Still 
disease, Kawasaki disease, burn, systemic grauloma, ulcerative colitis, Crohn's disease, hypercytokinemia at dialysis, multiorgan 
failure, shock, digestive ulcer, stomatitis, sleep disorder or thrombosis, or osteogenesis promoters. 
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mmi^mm^^i^x\^^^::t-^m^nxi^^^o 

miyX4-O^V. ^Wn. EPi, EP2> EPg, EF ^tmttlXl^^^ 
(Negishi M. et. al, J. lipid Mediators Cell SignaUng 12, 379-391 (1995) ) o 



O 
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ik&mm. ^i^tiyr-i^m-mmmm. xt-^;^ (stuo m. nmm. mm. 

mmmm (als) , ^mwmitm. 5^x-^i/>aE(m mmmm^jn-- 

^) omm^Ji^-a^y^rcu^wiz^mx^^trnx^nx^^^^o ^fc, EP4 
^^mmmumi¥m\z%mmhx^r,, ^mm. -tiimmmmfsiao^m^t 

-^6\z. EP^^^mzm-t-rut^mt. nMm^mim^hmvx^^^:! 
t^^&. i) #aiST^m, m^\t. 

1) mm^^m.mm mxu. Mm\zw^mM^^m.m&. mmiz^omm 
i-^mmm. mMmmm\zi^^mmimummm) > 
20 2) z::^-Bnm.m& mx\t. mm±wm.mm. 
mmnmik^m.mm. m^mm^^m.m'm. ^/^^vymm^'^mMm. ^m. 
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mjii^^fc^. z.n6 ^o^S/Jj^yj: vi^^ijT^ § t # A 6 o 
10 nTVi^o 

(A) JKfISBS 52-5764 (A) 



15 m^mmmm^hTKmn&x'^-ox. ur(Da) ~f) ©sjccfc^rsm^n 



o 




CH=CH-CH-R 
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y >M^S. § « 1 ~ 4 <H ^*-r § T ;V n v'S J: o T ^: / - 

(B) 52-133975 -|^^ (B) 



20 (^4'. R^^Jii~i 0ii(D^mM^&Wt-^it^5|^^feJi^>feM5|^TtSfn 



o 




,2B 
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tlT V^T J; :7 X / ^ 

», -CH=CH-«*5J:tK3 0M^St3$^Vi»'&fc«7^5^;i/S*fc^t 
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(C) #iBBH 53-21159 -^fc^, (C) 

O 

(C) 

;k :7xri;V^j;lKp-lf7x-;V:^^6)/^c!;§l¥j;«9SiR$n ; 
R^^«-COR^^43j;tK-S02R^'^5^>^e>^d:§S^d:t)3l^$n> R^'^^^x 

20 ^ J; U^^K?t^f^ffi ^ 5 ;i t ^^T^ ^ $ tiT l ^ § o 

(D) #ffl0S 54-54166 (D) 
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:^^F. CK CHg. OCH3, NOz^^TSCF 3t>Bf3i^mi}^^mUn; 

( i ) ^Li^m^W<D^'il^M^m. 

(ii) iLi^mim(D^^m-\m^m. hL<\t 

(iii) 

15 ■^^^r^^mt^^Mitn^%(DT:^^o ) -v^-^n^s-y-^- 1 6, le- 
1 , 5 - vem- 2 - tf □ u >^«f*mPHi^rcmti(og 
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mzmt:>^mm.. rf3ifDt>^mmm (mmmmmmim (als) . 

mmm. mm. Mmm. w^k. mmb. 'brnmst. ± 

T.'r^jv (Still) m. jmm. mm. ^mm^m. mmii^m^k. 
-ym. mmmcDM"^^ hio^yMm. ^ei^:^^, yny^cDmm. mm 

^tl^J.mT'^<ifeM^L'^^ll^ -i^^ (I) T?^$ti^8-T1fy'o 
15 Tco 

1. -jlSiC (I) 



o 



20 




(I) 



;i'«^fc^a:NH c o - 7 x.-)vm^mt>L. Amu^y^ym^rz\t^^y 
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t-r^. ) 

(1) + (R, S) -7- (2- ( (IE) -3-t Hn4^>'-4, 

;w:^D-4-7a:n;i/- 1 - 5 -::^-^y tfnUi^y) ^7°^> 
10 ^ • t -y^;i/xx5^;i/, 

(2) ± (R, R) -7- (2- ( (IE) -3-t:HD^$/-4, 4-i^:7 

(3) ± (R, S) -7 - (2- ( (IE) -3-fcHn:^^'>-4-7xr:;i/ 

15 -4, 4-e>^:7;v;rn- 1 -:/7^-;i/) - 5 -:t^vt!DU>^y) ^y:$^>- 

(4) ± (R, R) -7- (2- ( (IE) -3-bHD4^i^-4-:7xx;V 

-4. 4--jy}i^'tu-i-yv^-)i) - 5-:t4^ytfnue^y) ^^zr^y 



20 (5) ± (R, S) -7- (2- ( (IE) - 3 - 1 HP^~>- 4 -7xX;l/ 

-i-:/T-n;i.) -5-:^-=^-vtfDU>?/) ^:/i5^>m, 

(6) ± (R, R) -7- (2- ( (IE) -3-t:Fn^->-4-:7xn;i^ 

-i-:/7^-;p) -5-:t^vtfnU>?y) ^-f^ym. 

id) ± (R, S) -7- (2- ( (IE) -3-kFD^>'-4-:7xX;i/ 
(8) ± (R, R) -7- (2- ( (IE) -3-t:FD:^5/-4-:7xX;i/ 
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(9) ± (R, s) -N- [7 - (2 - ( (i e) - 3 

-b Hn^>'-4-7xn;i'- 1 -y^-n;]/) - 5-:^^y tfnUv^y) ^ 

5 (10) ± (R, R) -N- (^5^;l/7.;I/^i^x;I/) [7- (2- ( (IE) -3 

-t HD^S/-4-yx:n;p- 1 -:/t--;1') - 5-:*-^y tfnui^/) ^ 

(11) ± (R, R) -yxn;i/ [2- ( (lE) - 3 -h Fn^->- 4 -7x 
1 -y^xzi;w - 5 -:t4^y Hn u ^y^W a F] , 

10 (12) ± (R. S) [2- ( (IE) -3-tFn:^i/-4-yx 

nji/- 1 -y-r:!;!/) -s-rr^ytfnuv'y^y'^^ws H] . 

(13) ± (S. R) -7 - (2 - (3-h Fo4^'>-4-yx-;P7^5^;i/) - 

5-:t^yt!nUi^y) Ay°^>^, 

(14) ± (S. S) - 7- (2- (3-h FD^v'-4-yx:n;vy5";W - 
15 5-:r4^yifPU$^/) Ay°^>M> 

(15) 7- (2- (3 -tiFn^v^-4- (5^:^yx>-2— r;i/) 7^9^;!/) 

(16) 7- (2- ( (IE) -3-kFn^^i/-4- (2-5^XX;i/) -1- 

y^T-x;!/) - 5 -;f^y h°PUi^y) - (5Z) -^y°^>m • x^^j^xt; 

3. t&SBiiBffe(7)EP4s^#:{«^^w^fifei>^:bT^wr^. ^m<Dmm 



10 



wo 02/24647 



PCT/JPOl/08176 



^^ayy-i^mmtrnm. T.^r-ovm (stm) m. mm. mm. ± 
#'f4^^jB, ^u-ym. mxnom^^vii^>iim. # 

l!i^^^> =^Bv^. mimmM. np%^. Wl^^^fc^jfa^^Ta^^M 

5 5. ^mmm^. mmm'^mmmi\M (als) , ^mwmim. vx-^ 
6. 't«fgT-^.#.;o^\ 1) wm^w^mm. {im\z>^^wm'kmm&. la 
ffi, @sgi^tt#m«!iE. ^/\°u>M%tt#ams. ftmmm%\m%m 

15 ^ -5 SulB 4 fB«©v^^*3 J; tX/ S «^Mo 

8. tffiB 1 w3«(D-^^ (I) UTT^-^n^ih^m. ^©P^ttm^Tttt^n 

25 
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(I) tf, R^:^^aWNHS02-C l~4T;Wl/*^Ji. 

)VX)VTi^~jvr^/. jL^jvxjvii^-jVY^y. yntf;i/x;i/7jN-;i/T5y. 
m^U. r;i/4^;p, 7;1/^-;k T;i'^n;K T;i/^l/>SJ::«E^©'b(D 

ft: (E, Z. S/X, h^>X#:) , ^^^^©#fiE^f3j:a^tt#: (R, S 

15 mmiz^^n^. 



\ 
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A) ~P) },ZmT^O\Z^jkmh^!^X^^. mX\t. #ffiBS 57-54166 

A) ± (R, S) -7- (2- ( (IE) -3-tHn^5/-4, 4-1^ 




(CAS No. 82303-07-9) , 
B) + (R, R) -7- (2- ( (IE) - 3 -t Hn^5y-4. 4-5^ 

15 7;i/:tn-4-:7x:n;i/- 1 - 5 -:t^y tfPU>?/) 
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(CASNo.^HJ) > 

C) ± (R, S) -7- (2- ( (IE) -3-bHn:^>— 4-:7xr: 




(CAS No. 82303-08-0) , 
D) ± (R, R) -7- (2- ( (IE) -3-t Hn^r->-4-:7x:n 



O 




(CASNo.^5^) :^^M^$nT:feO, 

^fslBa 53-21159 ■^t::^. 
E) ± (R, S) -7- (2- ( (IE) - 3-\^VU^iy-4-yx,:=. 
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(CAS No. 66598-57-0) , 
F) ± (R, R) -7- (2- ( (IE) -3-b Hp4^>— 4-7x::i 




(CAS No. 66598-69-4) ^ 
G) ± (R. S) -7- (2- ( (IE) -3-kFn:^^>— 4-7x:n 




(CAS No. 66598-56-9) > 
10 H) ± (R, R) -7- (2- ( (IE) -3-kHD:^e^-4-ya:n 




(CAS No. 66598-68-3) ^ 

I) ± (R, S) -N- (^^)V7.JVt^::^)U) [7- (2- ( (IE) 
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3 - h Hn^'>-4-7a:n;i/- i -yy^-A) - 5 -:t=^^y tfnu 5^/) 




(CAS No. 66598-67-2) ^ 

J) ± (R, R) -N- (^^)ly(.J\^^-JV) [7- (2- ( (IE) - 

3 - fc Hn^e/-4-7xn;i<'- i ->^T-n;i/) - 5-:t4^vtfnU5^y) 




(CAS No. 66598-74-1) > 

10 K) ± (R, R) -7x^;i/ [2- ( (IE) - 3-h 4-:7 




(CAS No. 66598-73-0) (CAS Registry T « :7 x 7 5 F .J: fj; T V ^ § 

16 
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L) ± (R, S) -yji-)V [2- ( (IE) - 3-h Hn4^v/-4-:7 

o o 




(CAS No. 66598-66-1) ( K) tmW , 

M) ± (s. R) -7- (2- (3-t FD^$/-4-7xn;v:/5^;v) 

-5-:t^y tfDU>?y) 




(CAS No. 66598-64-9) , 

10 N) ± (s, s) -7- (2- (3-h HP^S/-4-:7x-;i/:/5^;0 




(CAS No. 66598-72-9) T^$n§'ft;-n#l;^)^ffi^$nT:fe D , 
#IBBS 52-133975 "^i^il^lCl^a;. 



17 
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O) 7- (2- (3-t:Fn^>— 4- (^^y:n>-2 — ()V) V^^)V) 



(CAS No. 65470-34-0) TS^^n^^b-n-tl^^^li^S tlT*3 D , 

5 mm& 52-5764 mmm\zMx. 

P) 7- (2- ( (IE) -3-tHn^^X-4- (2-g^XX;l/) -1 

->*'t-x;v) -5-:t4^ytfnUi^/) - (5Z) -^.y^^^^ • x9^;i/x 



10 (CAS No. 62401-45-0) ^7^-^tl^\'C^^/\tim7S^'^VCT:^^^ , 

ffitB L fc^t^mt. mB(D:scmizmm-^n^:^^mrc itmn (Dum 
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5 [^] 

##tM<hbTf^, 7)V:^^)^mm.. y)v^v±m±mm. t^e-^a 

xu. m^iitrnmu. mtimm^. BOitimmM. ^mm. u>mm> 
^x.>mm.. ?^^>7.ji^>mu. ji^>:^}i'^>mM. ^>if>x;i/5t.> 
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5 bU>> $>§Vi(l;ine>CDtl'&tl^^ViT, 50-3362 |W1 52-31404 

■%*;^c:« m 61-52146 -^BJffl»i3^o::^?*^ffiVi;f) ^1 .hkj; >-5^ Dx^X 

n^ii 0 , p G E 2^^'f?^®iJ-7^^'f E p ^^mmzm,< 
^f^Bjt^ffii/iSfb'&ti^^'E p ^^mmzm-nf(^-^mm^\z.m^\>. e p 4^ 

EPS^#:M^gft 

X^^h (Sugimoto) ^0:^'^ (j. Biol. Chem. 2£Z, 6463-6466 (1992) ) fc^P 
CT. 7°PX^/^ Flz-fey^-ity^-f y° C^i^XEPi, EP2, EPg,, 

mmiy^imm'^ (0.5mg/ml) . ^n-FGE^^^t^Rj^M (2 GO At 
1) *^?lTl^K'r>^rL^-hbfco KJts^^W^yyr- (3ml) 

b . METPJS^I 5 iii LT^-& b ^ H - P G E 2 ^ X :7 ^ - ( G 

F/B) iCh^^^yb, 3S'&iEScttS&'I4^IS#v>9^l/-^-T«bfco 
25 K d ffi i B max M , Scatchard plots fj^'o^ibTz: [Ann. N. Y. Acad. Sd. 51, 
660 (1949) ]o ^^#Se5^-&«jif!l« (2.5 At M) ®#^MP G E 2®#^TT 



20 
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©Ig-g- 1 LX^idfco *^3^ ^n^it^mz J; § 3 H - P G E ^'^^m. 

wi'fm(Dmmt.. ^k-pge^ (2.5 hm) :^j;^zs:$i^m\zm^^^n^ih'^m 

5 nyyr— : 1 OniMU>M:^U'>A (pH6.0) , ImM EDTA, 1 
OmM MgC 1 2, O.lM NaC lo 

Ki = l Cso/d +( [C] /Kd)) 



(CAS No. 66598-57-0) T^^nS^t'&tJ (MIBb;fc{b'&#lE) ©K i fitt, 
EPi:>10. EP2:>10, EP3:>10, EP^: 0.0090 (uM) T 

15 E p 4^^i^yzi~x hm-\i 

7°n X ^ y -f H y ^ — y-:/^ ■< y'^mmm ^m^^tcEF ^^m^r 

(Nishigaki) BO:^^ (FEES lett, 2M, 339-341 (1995) ) td^CT, 

20 2 4 r^x;!/^^ ^u:/u- b tci 0 ^ceiis/weu TMb. 2 0 mmmhmmiz 

^VTCo ^ weU €:MEM (minimum essential medium) 5 0 0 ^1 'V^^VTc 
^> T-il-i S.y^4TA (assay medium) (MEM containing lmmo]/LroMX,l% 



O 




OH 



21 



wo 02/24647 



PCT/JPOl/08176 



BSA) 450 II l^ia^. 3 7t:Tl O^^W'l'>=^^^'-xa>U/t. ^C3D 

w/v) 5 0 0 II I ^mtnLTKm^w±-^^rc. i (- s 

5 Ot:) , mM^ffrj:':^rzWi. X^U-r/'^-'^mm^m^V 13,000r pm-es 

6^m^»L^^mvxn^n^±m^my^x. cAMPT-tr-r^^^^b (assay kit) 

AMP T'fe^ 4^ h (assay kit) (Amersiiam t±S) (D/^yyy— (buffer) ^ 
i]tl;15 0 0 1 tL, ;in^0.5moI/L h^)-n-:t^^}V72.> (td- 
10 n-octylamine) (Z)iJ7 D D3}n;1/A^IS 1 m 1 i^fP L, i> UU:^)l^M.MfpCO h U 

/7nni^m^l^*b;fe®-fe, 7fcS^1?->:/;i/.t LT P^i] cAMPT-fe-r 

h (assay kit) fCiB%$nTViS:^^*fCiliD. it^^^'t'O c AM P 
15 1 0 0 %t bfc<J:^(7)5 0 %(Dc AMP:^^fl2ffi^^Hib, ECsofit 



H 1 





EC.,0 (jtiM) 


E 


0. 5 



20 TiBoiim^cj; D L p smmz^^TNF ~ aM^^mmT^^m^mm 

SDm»^^;/ h^ffil/^T, LPS (1 0/ig/2ml/kg) 

22 
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bT^o ELISA4^^yh (RatTNF-Q! Immunoassay kit, Biosource &) ^ffl 



2 





ID50 (jtig/kg) 


E 


5 9 



Osterman S©::;^?* (inflamm. Res. 44, 258-263) tC^P DTfr/^cC 5 o llftttD 

A/S 1 cm^>:/ K&fflViT. SE^iJ (4^i*^-f o.3%jg 

10 mizmm(D^m^m.7Kt2mm<Dr-j:iA> }^^^±yu^ > h^jrax-xx 
15 ^titt^^r;!/© 0.02m o 1 /Lymihi^ h u ^Amm\zmMiy. m^yKizx 

6Baj;D^ :^mm\t^m 0.02m o \/L7mih 
irhv^Ai^m\zmmL. m^mzxmR'r^z.t.iz^k^mm) ^1030, 
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mo^mm^^m^^^mm^mm (xct— 9 6oa, /-^>hvxb 
5 'W^mm&i'^m in) 

10 mm.u ^mmt'^mmmi^r^. 

(1) #M^CTJ^ 

BTti^yrmBv. n>E:^-^izm^^^. nmm^mmmm\z^^m 

15 ^T§o 

(2) 

-;^jxxm*£;::^*a^->XT-AMFx- 1 0 0 0 (ys^^^;!/^) ) om. 3 

Markel 5) (7):::^^ (j. Bone and Joint Surgery 73A, 914-923, 1991) \Z^VT^tS. 

't^#j;f$-&> 3^Bm^mm\zxmmm^^z.r£^\ fkmomn^wmt 
25 § 21 txn^mm^m^m ^^mmmx^^o :¥mmi\^^muuBmu)z 
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z.t'cmm^mMmr^o emmmizn^minv. m?*#«h^&sij^t 

10 mm±mm-^m^ 

j^a mmmmmmmitm (als) , ^^ttwbie, 5/a:-i^i/>^f^i^> 

T^n:7T-s^^mt:^fm (still) m. )mm. W^. 



25 
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TO^-^) $n^yO\ ^:^«-B m#F^/0^e>2 4Bt^©|gHT^Jiil^t^^^ 
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^tmmtmmo) y ^ ;v at w lt v^t ^j^^^l. ^r^z &.±(Dmx^m b 

M?^^iJ(DJ:e);S:MW»J. TO»J, ai*^iJ. ^»J. P^JS^iJ^^WbT 
20 t)J;Vio 

25 Vi«^x>m(Z)J;5?5;^MJ^^^LTViT'bJ;Vio X^P— ^J®Mjt>^?* 

mxmmm^m 2,868,691 -§-43 3,095,355 ^mmm\cM\^< u 
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0 mmmm) m^^^o 
:i(D^-ommmt. -^^izmmm^ mmn. ^m^j, ^^im. 



20 mm^^^m'r:bm\ i o o ^^#^c. 

•± (R. s) -2- ( (IE) - 3 -t Fn^->-4-7x:i;i/- 1 

- 5 -:t^V - 1 - \£UV -J>^^^ >m. ' a--y^tiy'=^Xh 

V> 250mg 

(^^«5 Omg) 

25 • ;t/;i/4^^v'^5^;i/ir;i/a— X 2 0 0mg 

• xt^tu ym-^^^-y^y^ i o omg 
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9. 2g 

5 l-fO/t-f TJl/tC^fe:*^, S?iiCj;i9<^i§lt;i^b. 1 A-f 0.2mg OD^ 

•± (R, S) -2- ( (IE) -3-t:Fn^v'-4->'xr:;p-l-y^ 

U > 1 0 Omg 

10 (^W«2 0mg) 

• *^>:n^y h 200mg 

• ^M7X 10 0ml 
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W 5fc O |g H 



1. 



( I ) 




COR^ 



(I) 



5 RHS7lCi^S, C l~4T;P'n:^^>/S, NHSOg-C 1~4T;1'^ 

10 tT^o ) 

e. © ^ □ 5^^x h u >^^f t:-§rt/>5^ & § e p ^^m^^mMo 

15 (1) ± (R, S) - 7- (2- ( (IE) -3-kl<n4^^^-4, 4-i^y 

(2) + (R, R) -7 - (2- ( (IE) -3-fcHn^i/-4, A--Jy 

;i/::e-n-4-:7ai-;i/- 1 -:7't-::i;W - 5 tfnUi^y) ^':t^y 
20 t -y5^;i/XX5^;i/, 

(3) ± (R, S) -7- (2- ( (IE) -3-t:Fu^>'-4-:7xX;i/ 

-4, 4-5^7;i/:tn- 1 -^T-x;!/) -5-:t^y tfaus^y) 
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(4) ± (R, R) -7 - (2- ( (IE) -3-hFP4^i/-4-:7j^-;i/ 

5 (5) ± (R, S) -7- (2- ( (1 E) -3-t:HP^'>-4-:7x:i;i/ 

(6) ± (R, R) -7- (2- ( (IE) -3-t:HD4^>'-4-:7x:n;i. 

-5-:t^y tiDUi^y) ^y':^>^, 

(7) ± (R, S) -7- (2- ( (IE) -3-hHP4^v-4-yx-;i/ 

(8) ± (R, R) -7- (2- ( (IE) -3-t: HP^>— 4-7x:z;i. 

(9) ± (R, s) -N- (p<5^;i/x;!/3iNx;i/) [7 - (2- ( (ie) -3 
-t:HP^>'-4-yxn;i/-i-y^7^x;v) - 5 -:t^y tfnu^^/) ^ 

15 :/^>T$ F] . 

do) ± (R, R) -N- {^^)V7s)\^it^-)V) [7 - (2 - ( (IE) - 3 

-h KP^5^-4-yxn;i'- 1 -y^nji/) - 5-:t^y tfpus?/) ^ 

(11) ± (R, R) -yxx;i/ [2- ( (IE) -3-t:FP^>'-4-yx 
20 -;i/-i-yx-x;i/) - 5-:t^yk°PU v/^y^J^W^ F] ^ 

(12) ± (R, s) -:7xn;i/ [2- ( (l E) - 3 -t FP^v'-4 -7x 

-)^-i-^^-M -5-:t^ytfP'Ji?y^:/^>^$ F] . 

(13) + (S, R) - 7- (2 - (3-t: FP^'>-4-:7x-;i/7^5^;l/) - 

25 (14) ± (s, s) -7 - (2- (3-bFP4^5^-4-yxn;py5^;W - 
5-:t4^y tfpue^y) ^-zt^ym. 
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(15) 7- (2- (3-tFn4^v-4- (5^:^:7 a: >- 2 — ( JV) y'^Jl^) 

(16) 7- (2- ( (IE) -3-\^]^U^zy-4- (2-5^xn;|/) -1- 

- 5 -^^Vlf D'Ji?/) - (5Z) -A7°7^>m • X5^;i/X7L 

i^, -^{^uyr-i^m^immm. 7.'r^)vm (stm) mm. ^ 

*tti^^jB, a^tt;^ii^> i57n->5iw> mmn<D^-^-( vfj-iy^im. # 

15 >^3^;/^, mimmm. un^. mmnm^rc\Mk&'^^h^m 

5. i^^uMj^s^biSE (ALs) , ^^>&mim. i^x- 

6. #«{gTi^a/&5. m^^^mmm. x:;^##a#5e, s:^ 



7 . »Jlfm©»?^^!g^feft#©^^^(D#?^fig(D{Siii^jTa5^»5l^(D»BH 



25 
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8. if ^©IBH 1 fB«cO-K (I) T^^nS'fb^^f, ^(D^m^m^ 

fc \t^n e> © □ b u ynm^t^m ^m^^^^t ^mmtt^ . t 
NF-Q!:e^is*S!ic 
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